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(54) LIQUID CRYSTAL DISPLAY DEVICE AND METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve alignment of a 
liquid crystal display device using axial symmetry 
alignment. 

SOLUTION: The liquid crystal display device is provided 
with a pair of substrates 4 and 8 disposed by facing each 
other through a prescribed clearance, liquid crystal 16 
held in the clearance, and electrodes 10 and 10Z which 
apply an electric field to the liquid crystal 16 and change 
an alignment state. A wall structure 17 is formed at 
every region 1 5 subdivided along at least, one substrate 
8 and aligns the liquid crystal included in each region 15 
in axial symmetry when the electric field is applied. 
Similarly a groove structure 50 is formed at every region 
1 5 and prepares an axial symmetry alignment state of 
the liquid crystal 16 in collaboration with the wall 
structure 17. 
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^T-Eg»fiJ$ftT^0> 4 K^-f >E(fi|tXc-3T^S. 
(b) liE12t'^:Lfcy5X^7 HUXSi^tOttM 

««)&WlfcW#?fcEffl£&oT^5. (c) H 
(b) {C*L&^|&©Eft£^;WfcL/fcfc©T&0. 

mi 8 K*-f >EfS] 
[0 0 2 8] mi 111 0{C^Lfc^E7 J ;i/ 

- 7* Ate 4 h^-f>SlS]©y5al/-y3 >Uf T** 



[0 0 2 9] H12H SSA#ttffly5al/-> 3 > 
fe*£IbLT*D, (a) it 4 K*-f >El6]©«-&T 
05 & K) , (b) te8H^-f>E|i)©«^| 1 . §^57 

©±T>&f6j£;SbTH-5. PI<frR<£JBlATa«K:*J- 
-f 5«:fc;£l6]£jTcbTH5. y^K^Sftfcd&SMl 

I0 StJffiA^|S]S'^LTti-5. (a) £ (b) Srittfe-Tft 
^Bjf.^^^fc. 4 >Ef6]H8 K^'f >ElS]tCit 

[0030] #t~, **tt«6ic^#<»»-r***a© 

15 Sg^-tffit^liTltt^-rs. 01311 laitC^Lfcm 

*. sia5 5 oa«#j«sft&*s«K5 1 oittmmmz a a 
oai$Bdai;gff9LK x. m^zztfa-tznffii 

20 0, 1 0 ZWWCD^-fttedj T^:b£ftTU£„ X. g 

1 6©tfcgsfpg£ £ LC t*«^lt*5. mvkcomiz, m 

*1 5©*¥#*»5 0£»fifc?v&l&«Bt5 1 £t>LT 
[0 0 3 1] 01411 0 1 SfC^ExJKfcbfcJKft*^ 

ft. j»^£[^««5its 5 1 trnikm 1 6 (Dm.mmm.-cm: 

30 :b£ft-5„ ddT. — M<DnMl0, 1 0 ZRSjtcEPflO^ 

nstE^viL, »SBco?Kasf"Ensn$ftsii^«m 
v, TftbtT^*. m. v„ n momz&oomz 

35 ifi©*T'M§jg#JM Jtlt^ft m§£©K®J^JE£ 

[0032] eh 5i mi 3&uqgi 4 i-^Lfc^ 

i'^Sji^ATjIlffiJt (V/V, ) S»0, ttffeCffiS 
40 «d aS«t>T**. rCTB»Ata«IW)t5 l<OJt» 

e,*U OOi^^bLT^S. ««B;Wji££ftT^ 

45 S*S*fc:&»&B»te£VT«taLT*S. ^77 
tt. ^©^$tCtfc^JbT^:$</«£-5<, n©*. »©S$ 

50 [0 0 3 3] 016(1 lt«l(C&if,g|$EPMEEit (V 2 
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/vi) zt&d. mmzmmud as^fcy^i^- 

\Z, SKda«^<^g, V 1 \ZM~?Z>V 2<D& 

•T^co^jif^L^o fib, »»M5 l fc«k*«ffi|S¥T* 
tt-t<0itBf«* e a ^^oTi^^pTtMT^^o B 1 5 <D 

[0 0 3 4] inn mm^ hvz xmom&m^m 

otT^sshtHi 3i:jttt-rntfW6*^«t, y 
wiiciSSii2 z^snx^So u(DSgii2z 

Nh>— h3G>JtBHMs*e itl^L, d i 

[0 0 3 5] @18H HI 1 7 tC^L^^l/CD^ffileJ 
KBT*»5. g 1 4 I^Lfc^ttT h U ^XiW^TJP 

[0036] B19H 01 7MI1 8 fCTKLfc^x 
;U*ffl^3t'>5aLlx-^3>jB***foUT4$0, MEM 
*I*2ffl*A*«EEJt (V/V0) £3*0 , tRM^ffflg 
$ d a£^oT&£o HI 1 5 £0 1 9 ^JtfcTntfBJ £ 

[0 0 3 7] B 2 0 tt«ft»EPiiD«flEJt (V2/ 

VI) ©i»SftSttS*bty77T*S. ^5X7 

tl^tE^t<^^ fl 0 1 6 £0 2 0£i±3£T 



05 WIR^tl^jd^, 

[0 0 3 8] 02 1H HlllSb&fMvhU^XS 

10 BM^O*7-7^Ml3(DR, ¥-mtt6&$*1fr 

LTgsMi i o £i£ttT&£ 0 ccDmmmm 1 o g# 

15 0SE8X7f>j/ltLS5t, S*SS5 0K:B:«IM* 

[0 0 3 9] H2 2lt «5©«»«*8bl,T*D, 0 
2 1 t»Jfirr*«»K»4««-r*#HB»^tftUT* 
20 §c *0Ott2l^«ffil 0 S:It«fi9ff<Jgfi!cb, ^<Dm& 
#t»#WKXy^>4fUT»»5 0«*T^«. ffffi 

25 [0 0 4 0] H23H 

BrBBT**. ¥Sfti9ttSl0tora 

»5 0S»TW. £0»£t>, «£B 5 0 tegBJimS 1 

30 [0 0 4 1] H24H H^»J©«»«fe«tobT* 
0, B2 3t»«-r-5flB»lctt»JK-r-5#BI#^t«-L 

0 ©»® ra: a> o t& < > 1 7 co^® tc hmm 1 o * 

35 fcOT»2>. 

[0 0 4 2] 02 5 11 B7(C^Lfc7 p ^X^TFUX 

Ttt, ^^-^w^ l 3*««-r*»6»KBt<o— « 
40 *SS»Wt3Xy5 1 >yUTilt3P5 0£»TV>*. 

[0 0 4 3] H2 6H 8y<D&»0J£S;bUT*5OB2 

1 0 t<0MJc^fiE-r*TS{t:«9 ^ITOHX7?>^ 

45 L.TiH^5 0 «LTl^, 

[0 0 4 4] H2 7tt, MJwaU«)*»«*«tobT* 

50 [0 0 4 5] B2 8I1 Bl© '(c) K^Lfc8S«ifi<0 
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&i&&ii&t>-?¥-mm-c$>2>. je«oiBfSjffi« 1 soft 

[0 0 4 6] Et±fcR^Lfc*«S«TJ4, HtlfeTN^ 

tftEftsstssit-T^***, ni©*7f^7^«i 

Eiaifc»oT*i;ai6j6eicattJ<. tn^b-k^a 
t. mmmmmm (ecb) t-Ktssnitt 

fC-r^i^ST&^So 02 9 14, ECBt-KSSfflLfc 

ffi«rtt*^-r^^^-e*S. 02 9<DS?5y\$, TN^ 
-K4SfflLfcHl 1 V>ff5y\Zttfol,T^2>* ^7 7 
— ^AJ4St#lig*iiiab3t4 K^OEfRjOSifi* 
/K»«flE1#tt**;bU *-^Bt4**iSSi6Jp-a:-r 

TNt-Hsafflbfc8H^>fi^ r&tofta*ft 

*A S M©»tt*y jl 5 l/« h L t»*T?» 0 , 011 
OBtHUfcOSSt. y5 7^6W636^a«fc, EC 

»iett^t«[:T^§ 0 JEKtt, 0 1 l 
AtH2 9(0* — yA*Jt«-rn«K6^«tC, TN 
FKit^ECB^E- HO*#a»*/Ili«ffifl!)ii 

[0 0 4 7] 03Ot4, »«ifiA^>a^j(|*ifi/^> 

SKIil 7 36«Elfilfi«rtT»«>^r6lt»flGSn*-^ 
JB*ifi5 0J4*3Sr|^Jc»riE*nT^-6. -tlbgfiS^ 1 

7 ^mmm. 5 0 ^m^^i^ 0 , fsi^f^HiT 

*i"«fc»»*fRjfcElfiI"r*. £<0«&Ef*i:£itttEC 
Bt-HCJflTJI., ECBt-HTIijD^ 
^n;i/E«Sn&-»<0«3tSS:jR«A^;i/^±T^6 

»»<&EGl2rlfi]i4 5flE©ftflE*riE-r«^EItL/&tftl 

it* «*«<0«3ttti»4Bffi<0£**|SjRrX±T*|6li:* 
n-enWTfcSc*. — JlBK:, X&X;K®«£0ttAttttt4 
«3tt«l*rtl^irjpJt&-5*, 0 1 2 C^LfcTN^- H 



[0048] 031 030 \z7^L,tz.mm,m<D^mm 

05 WrKJWfcSnT^*. — *a$HP»4H3 0 iW« 
fc»**fflfcEftLT^S. 
[0 0 4 9] 

10 >Effi3W»6n, «*0»|H8 H^c-f >ElpJ^Jt«bT 

o«sbE[^Ma^^^ufe<^^o «a**s«<oH 

*t l*#llw»jK'r4«»cElRj««Sa:*UTt), Effl 
20 rt^tTfc*. iQ*_T, «#®«fcEffl»*±i;»:<r* 

[HiBOffiDLftKH] 

[0 1] *^5^§§Mi^tOS*«^^^tI 
5£0T$>£ O 

25 [0 2] ^7X77 Fl/7l(Z)IM^f 

[0 3] H2^b&«»36^«©ftfPRW^tt-r* 

[0 4] H2t^bfc*ft*S8«©«Jfi5Erffi*^'rx 
30 g|T'fe§ 0 

[0 5] H2K*Ufc«ft*^SK©»fpR«fcflt-r* 

[0 6] H2^SLfcKa**S«©ftfPRg8t«rs 

35 [0 7] *Jg«|:«5^7X77 H l/X«[ft*S8lO 

[0 8 ]' 0 7 tC^ Ufc*Jli»liO«iBt*tt*3R-r 7 P- 

[0 9] H7^Lfcmfi«»(Z)*«iaBSBT*S. 
40 [0 10] 0 7 ^^UfcSKSSSgHOErSJttffi^^x 

[01 i] 01 i fc*ufc«ii*^«oaa*/B» 

[012] B 7 l:SLt*ft8^Sl©aft«ftttSf 
45 ^77T'»5. 

[013] HI ^*Lfcttft*^lt$^;HtU>S:WT 

[0 14] HI fc*Lfc«a*SSUtO#«|iiBBIT* 

so [0 1.5] mi\z7RL,rcm^m^mm<o^mmmxt}m 
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JE it/mm £ if 7 y X- $> Z> „ 
Tabs. 

[sis] ®i 7 iz^LfcmMi^mmwmffiM&mT' 

[0 19] 0 1 7RrX0 1 8T'=E^Mtl^tzm^^m 
[0 2 0] 01 7W@1 ST^^WbLfcMS^g 

m<Dm^mumj£&/mm-2&&&7R-?if5 7T-& 
•5. 

[021] 01 iZTTsVtz^mmm^mm^^-rm^m 

®0Ta5^>„ 

[02 2] 01 Iz^LtzmMWmcDmcD^MMZTKTffl 

[023] 01 iz^vtc^mmmcom^mm^^t^ 

#BfrB0T$>5. 
[0 2 4] 01 lZ^Ltz$iffiWWi<D5£.\zm?)&mm$:m 



[02 5] 0 7 (C^Lfc^^*^ew^0iJ^*-rge 
MliT $>-£>. 

[02 6] 0 7lC^:Lfc^«^eWflil©^^J^^ 
-r^SffE0T-$>^„ 
05 [02 7] 07 t'^Lfc?K^«^B©SiJCD^0tJ^^ 

[02 8] 01 tC5KL;tHJ£®i£cD^#J£^T¥BI0 

[02 9] ECB^-H Lfc^S^^eroSii 

[030] *^Hjco^0ijs^-r^s:w^¥®0Tfe 

-5. 

[03 1] *^HJcDffi<D^^J^^-r^W^¥®0T' 

15 [0 3 2] t*OMi*gI©- tfiJ£^-r«£5£0Ti& 
•£„ 

[f^f<Z>tK§)!] 

4 • • • 8 • • • 1 0 • • • -g^. 1 0 Z 

• • • mm, 1 5 • • • u^mm. 1 6 • • • j&s. 1 

20 6 M • • • m&ft?, 1 7 • • • £9. 20- • - X^ 
— tK 5 0 • • • 51 • • 
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